Because of the high risk of costly complications (including death) and the externalities of contagious diseases, many countries provide free flu shots to certain populations free of charge. This paper examines the expansion of the free flu shot program in the Netherlands. This program expanded in 2008 to cover all individuals over the age of 60, instead of 65. We investigate the effectiveness of the expansion of the flu shot program and examine those factors that are likely to influence people to change their behavior. We find that the main barrier to take up of free flu shots in the Netherlands is labor force participation. Expansion of the program did little to change the behavior of those at increased risk due to co-morbidities, primarily because these individuals were already getting flu shots.
Introduction
Influenza can affect 10 to 30 percent of the population each year resulting in lost work days and higher health costs, not to mention pain and suffering for those who are ill and possible death, especially among high risk populations. In the last two years, infection rates in the Netherlands have approached epidemic levels (RIVM, 2009; Volkskrant, 2009 and 2011) . To combat the risks of influenza, the Dutch government provides free influenza vaccinations (flu shots) to certain high risk groups, including the elderly, diabetics, and those with heart disease. Other countries recommend that more individuals get flu shot; this year for example, the United States Centers for Disease Control and Prevention (CDC) started to recommend that everyone get a flu shot, in order to promote so-called herd immunity.
While it may not be necessary for everyone to have a flu shot, the preventive benefits are clear, especially for high risk populations who are more likely to suffer complications from influenza, including death. These preventive benefits are the primary motivation for providing free flu shots in the Netherlands. But flu shots can also provide a positive externality. As with all vaccinations, flu shots reduce the prevalence of disease and therefore the likelihood that individuals will come into contact with and possibly contract influenza.
Economic theory shows that without government intervention individuals would underinvest in prevention. This means that some population-based prevention and promotion programs must be necessarily financed by the state. We examine a number of factors that may influence people to change their behavior.
The paper proceeds as follows. Section 2 discusses literature on preventive health care and on flu shots in particular. Section 3 describes the institutional setting of the Dutch flu shot program.
Section 4 focuses on the data description. Empirical results are presented in sections 5 and 6.
Section 7 concludes.
Literature on preventive health care and flu shots
There is an extensive literature on the decision to take up a preventive care program if the expected present value of the reduction of getting sick and the probability of death is greater than the opportunity costs of intervention. See Grossman, 1992; Selden, 1993; Chang, 1996 for a further description of this notion.
Several empirical works examine the factors that make people decide to invest in preventive care. Trivedi et al. (2008) study the effect of an increase in patient's share of health care costs on the use of important preventive programs such as mammography. An increase in the cost sharing is significantly associated with lower mammography rates. Particularly women with low income and educational level are worse off when co-pays are in place. Kenkel (1994) finds that the probability of women will have pap smears and mammograms increases with schooling and insurance coverage and decreases with age. Belkar et al. (2006) state that women's awareness of the presence of Pap tests clearly increases their propensity to ever screen for cervical cancer. The role of awareness is pivotal in determining who uses preventive care programs and failing to account for it can bias the measurement of other effects.
Another strain of the literature focuses on the determinants of those individuals getting a flu shot.
Mullahy (1999) examines the microeconomic determinants of being immunized against influenza. He finds that the propensity to receive a vaccine depends on a number of both individual characteristics, such as schooling and age, and environmental factors, such as insurance coverage. Chi and Neuzil (2004) investigate how patient attitudes, beliefs, knowledge, and sociodemographic factors relate to influenza vaccine acceptance in an older population.
Receipt of vaccination is associated with a discussion about the influenza shot with the health care provider and a positive attitude towards the flu shot. History of side effects and negative attitude toward influenza vaccine are associated to failures to receive the shot. Shahrabani and Benzion (2006) shows that high-risk patients who should take the vaccine are more likely to do so if they understand its efficacy and absence of side effects.
Dutch institutional setting
The Dutch government finances some preventive care programs through the National Institute of Public Health and the Environment (RIVM). Each year the Health Council of the Netherlands classifies the criteria of high-risk groups in the population who are then eligible to receive a free flu shot. General practitioners (GPs) provide most immunizations. 1 Through RIVM's program, GPs send letters in the fall to all of their patients who are eligible for these free flu shots inviting them to come in for their vaccination. There are two primary groups covered by the free flu shots: those over the age of 65 (or 60) and those at high risk due to other chronic illnesses, such as diabetes and heart disease. Outside of these groups, people can still receive a flu shot from their doctor. In this case the out-of-pocket price will depend on their specific health insurance package.
The main reason to offer a free flu shot is the significant public health benefits that can be reached. There are two types of benefits: direct benefits to the individuals receiving flu shots and indirect benefits to everyone due to decreased prevalence of an infectious disease. (Simonsen et al., 2007) .
In addition to these direct benefits, there are indirect benefits due to the fact that influenza is a contagious disease. If others receive flu shots, and therefore do not get influenza, the risk to the whole population can decline. Widespread use of flu shots can even lead to so-called herd immunity, where enough people can be vaccinated that the overall risk of contact with the disease is nearly eliminated. Along these lines, the US CDC now recommends that everyone (at all ages) get a flu shot.
In the Netherlands, there is a constant increase in the number of people eligible for the free flu vaccination program. This is due to the ageing population and to the better registration of patients with chronic conditions. The group entitled to get a flu shot also increased in 2008 due to a policy change in the immunization program. People over the age of 60 became eligible to receive a free flu shot. The previous age boundary was 65.
Take up of flu shots following this policy change was studied also by Tacken et al. (2009 Tacken et al. also look at data at GP practice level to compute the average vaccination degree per GP practice. They investigate whether GP practice characteristics (e.g. urbanization level, solo vs. group practice, and GP care pharmacy, i.e. a GP authorized to practice as a pharmacist) play any significant role on the flu shot take up. Solo practices have lower vaccination degree, when the GP is qualified to practice as a pharmacist the flu shot take up is higher (72.4% vs. 71.5%), and rural areas show more vaccination take up than urban areas (72.7% vs. 71.3%).
There are two primary differences between Tacken et al. (2009) and our paper. First, they use administrative data while we use self reported survey data. Thus they may have more accurate measures of who receives a flu shot, but they are limited in their control variables. Survey data allows us to collect more detailed demographic information and investigate the reasons behind individuals' choices. Second, we consider in more detail the heterogeneity of flu shot take up.
In particular we carefully consider to the role of past flu shot take up.
Data
The data for this study comes from a survey administered through the LISS panel. Respondents are also asked about risk factors that may make them more prone to complications due to influenza. These include diabetes, high blood pressure, and heart disease. Individuals suffering from these chronic conditions should also have received an invitation for a flu shot, thus an invitation received by someone outside of the normal age range is likely to indicate that an individual has some additional risk factors.
When discussing influenza with a general population, one concern is that the word "flu" may be interpreted to mean something other than influenza. The same is true in the Dutch language.
Thus respondents are instructed to consider actual influenza: For example, individuals are asked how many times in the last 5 years they had influenza; one person (outside of the age range for this paper) responded that they had influenza 30 times! In our sample, the average number of times one has had influenza in the last 5 years is 0.51.
We also ask individuals about whether or not they agree or disagree (on a 5 point scale) with a number of subjective statements that explain who might or might not get a flu shot. Note here that a higher number indicates more strong agreement. Respondents were also asked to report the monetary and time costs of a flu shot (either actual or perceived depending on whether they had a flu shot before). These costs are higher for those who did not get a flu shot.
Perceived importance also is associated with higher take up.
Finally we asked about a number of risk factors, as discussed above. Risk factors such as diabetes, high blood pressure, and heart disease are more common among those who get a flu shot, in both years. This suggests first, that many individuals with risk factors were getting flu shots before the expansion of the program. Second, there is a slight decrease in diabetes and high blood pressure among those who do not get a flu shot, suggesting that a few people with risk factors started getting flu shots after the expansion of the program. Other risk facts, such as perceived risk and self assessed health, also point in the expected directions.
These differences reported in table 2 are merely indicative. In the next section we will consider multivariate analysis that allows us to control for all factors at the same time.
Results
In this section we present the main results of our paper. In all cases we consider four models anyone who got an invitation. However, after the expansion flu shot take up is more random. Table 4 investigates the subjective reasons for and against flu shot take up described in the previous section. Demographic characteristics are excluded from the tables but are included in all regressions. These coefficients were not qualitatively affected by the addition of the subjective reasons. As in table 3, four models are included for each set of independent variables. In this table we consider two sets of independent variables. First we add all of the subjective reasons and second, we limit the subjective explanatory variables to those that are significant in more than one specification. Many of the possible explanations, such as fear of doctors or needles and lack of knowledge are consistently insignificant. When we do not control for past behavior, we see that perceptions of risk affect take up. Those who strongly agree that they are at high risk to get the flu are 5.2 to 8.0% more likely to get a flu shot than those who only agree, in models 2, 4, 6, and 8. However in model 1, 3, 5, and 7 which explicitly or through sample limitations control for past behavior, the effect is (in most cases) not Table 5 considers the effect of potential co-morbidities by adding controls for whether the individual had influenza in the past 5 years, whether they have diabetes, high blood pressure or heart disease. Tacken et al. (2009) find that the program expansion did not significantly change the behavior of high risk individuals. In our data, in all specifications (even the fourth column which considers past behavior) these risk factors have no effect on take up of the flu shot.
Invitations to high risk individuals were very effective; most already got a flu shot in the past and did not change their behavior after the change in policy. Thus these coefficients are all insignificant. The only exception is that in 2007, individuals with heart disease were 17% more likely to get a flu shot, even controlling for invitations. However, this is only significant at the 10% level.
Comparing Targeted and Untargeted Age Groups
In section 5, we focused on individuals between the ages of 60 and 64 who were targeted by the new flu shot program. In this section we compare behavior of those in this age range to individuals age 55 to 59 and 65 to 69. Table 6 compares the first specification from Table 3 Table 3 .
The primary differences between Tables 3 and 6 are due to age variables. One difference is that when we add individuals aged 55 to 59, the coefficient on age becomes significant. This is likely due to the fact that among those who are not eligible for a free flu shot based on age (under age 60), the likelihood of eligibility based on other risk factors (diabetes, heart disease and high blood pressure) increases every year. Also we see that individuals who are newly eligible are 17.5-21.5% more likely to get a flu shot. This reflects the fact that most of these individuals were not getting a flu shot in 2007. Now with the new expanded program, they are more likely to get one. However, the coefficient on this dummy variable is not as large as the coefficient on past behavior. Newly eligible individuals do change their behavior, but they do not behave like the older groups in the first year that they are eligible.
Tables similar to 4 and 5, which add subjective reasons for a flu shot and risk factors, for the larger age groups could also be considered. However, we see no differences between the broader age groups and the group age 60-64. The largest barriers to take up of free flu shots is participation in the labor force. Many individuals between the ages of 60 and 65 in the Netherlands stop working, so individuals who are still working are likely very dedicated to working. They have jobs that make it more difficult for them to miss work or they may feel that they can not afford to miss work, even if they would be allowed to do so. Unlike many countries, in the Netherlands most individuals must go to the general practitioner if they want a flu shot. Flu shots are not available in grocery stores, drug stores, megamarts, etc. However, the costs of influenza among workers age 60 to 65 are likely to be great. These individuals are deemed to be at high risk based on their age and have similar social and monetary costs as non-workers. But there is also the cost of missed work; individuals who get true influenza are likely to miss 1 to 2 weeks of work. More widely available flu shots, especially after normal working hours would likely help to increase take up of this program. If there is concern about availability of flu shots in non-medical locations, flu shots at urgent care centers and hospitals could be introduced. 
